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Abstract 

The effect of low intensity laser radiation in the treatment of acute and chronic pain is now estabhshed in many studies. Tri- 
geminal neuralgia is a pain passes through nerve's branches and its trigger is located in skin or mucosa that could lead to 
pain with a trigger stimulus. The pain involved branches of trigeminal nerve that sometimes has patients to seek the treat- 
ment for several years. Nowadays different treatments are used for relief of pain that most of them cause tolerance and vari- 
ous side effects. This paper reviews and summarizes scientific papers available in Enghsh literature published in PubMed, 
Scopus, Science Direct, Inter science, and Iran Medex from 1986 until July 20 11 about the effect of these types of lasers on 
trigeminal neuralgia which is one of the most painful afflictions known. In different studies, the effect of laser therapy has 
been compared with placebo irradiation or medicinal and surgical treatment modalities. Low-level laser therapy (LLLT) is a 
treatment strategy which uses a single wavelength light source. Laser radiation and monochromatic hght may alter cell and 
tissue function. However, in most studies laser therapy was associated with significant reduction in the intensity and fi-e- 
quency of pain compared with other treatment strategies, a few studies revealed that between laser and placebo group there 
was not any significant difference according to the analgesic effect. Low-level laser therapy could be considered in treat- 
ment of trigeminal neuralgia without any side effects. 
Key words: Trigeminal nerve, neuralgia, laser, low level, review. 



Introduction 

Although trigeminal neuralgia {Tic douloureux) is 
one of the most painful conditions which are 
often reported in patients older than 50 years of age, 
it may affect younger people or even children. It is 
estimated that 1 in 15,000 people suffers from 
trigeminal neuralgia; however, numbers may be sig- 



nificantly higher due to frequent misdiagnosis.' 
Trigeminal neuralgia (TN) is mainly a periodic, uni- 
lateral, sharp, and electric shock-like pain which 
passes through trigeminal nerve branches and feels 
in the eyes, lips, nose, scalp, forehead, and jaw and is 
limited to one side of the face in majority of cases 
(95%).' 

The episodes of pain last up to two minutes and 
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between two episodes the patient is painless. It may 
occur spontaneously or be triggered by daily activi- 
ties, such as washing, shaving, talking, brushing 
teeth, eating and drinking. This pain usually takes 
only a few seconds. Its frequency varies from a sin- 
gle attack during the day to more than one attack per 
minute that affects the individual's quality of life. ^ 

The most commonly involved branches are maxil- 
lary or mandibular division and the least frequently 
involved is ophthalmic branch.^ Pain usually starts 
after stimulation of trigger points. Some normal ac- 
tivities such as chewing and speaking are common 
triggers for beginning of the pain.^ 

Different methods have been used for relief of the 
pain, and the aim of this study was to review studies 
on the use of laser therapy for trigeminal neuralgia as 
a new strategy with few side effects. Etiology and 
pathogenesis as well as management of trigeminal 
neuralgia are also described. 

Etiology and Pathogenesis 

The exact etiology and pathogenesis of TN is not 
clearly understood. However, theories of the TN pa- 
thogenicity are divided to peripheral and central. Pe- 
ripheral theories are based on peripheral axon and 
myelin changes which lead to chemical and physical 
stimuli threshold changes. Central pathogenecity 
theories are based on similarity between TN and fo- 
cal epilepsy due to pressure on nerve branches or 
ganglia.^'^ 

Some researchers believe both central and periph- 
eral mechanisms are present. For example, pressure 
on entering branches of brain stem may lead to mye- 
lin injury, nerve demylination, abnormal depolariza- 
tion, ectopic pulses, and pain.' 

There are certain factors that can trigger the onset 
of TN such as compression of the nerve (intracranial 
and extra cranial tumors or vascular anomaly), de- 
myelinating conditions (such as multiple sclerosis — 
MS), infectious agents (human herpes simplex vi- 
rus), and nerve trauma.' Trairaiatic accidents, dental 
treatment, and various infections could cause 
trigeminal nerve injury. Some studies revealed that 
an important reason for primary onset is artery pres- 
sure on the nerve, as superior cerebellar artery may 
irritate the trigeminal nerve.^'"' 

Management 

When the cause of the TN is identifiable, treatment 
involves ehmination of the cause. In idiopathic cas- 
es, however, a variety of medicinal and surgical 
treatment modalities should be considered. Medici- 
nal management includes carbamazepine, phenytoin. 



baclofen, gabapentin, oxcarbazepine, lamotrigine, 
pimozide, and tizanidine hydrochloride.''^ 

Although medication is the first line of treatment, 
tolerance may develop as the treatment period and 
the need for extra dosage increase, which leads to 
more side effects. Nearly 50% of TN sufferers are 
not satisfied with medical therapy, because of in- 
complete control of pain or drug-related side effects. 
Drowsiness, fatigue, dizziness, nausea, nystagmus, 
memory loss, and a sense of exhaustion are common 
side effects of carbamazepine which necessitates 
finding alternative treatment.''* 

Other management which is indicated when medi- 
cation is not useftil include peripheral nerve branch 
procedures (e.g. peripheral alcohol injection, periph- 
eral neurectomy), percutaneous procedures, percuta- 
neous radiofi-equency thermocoagulation (coagula- 
tion), glycerol injections, and balloon compression.* 

Open surgical procedures include trigeminal root 
section, sectioning of the trigeminal tract in the low- 
er medulla, and microvascular decompression sur- 
gery.* Newly proposed treatment methods include 
microneurovascular decompression, radioirequency 
coagulation, gamma knife stereotactic radiosurgery, 
cryosurgery, and laser therapy.*"'* 

Surgical treatments are considered when drug ther- 
apy fails in controlling of TN pain. The results de- 
pend on the experience, expertise, and correct selec- 
tion of technique of neurosurgery team. 

Low-level Laser Therapy (LLLT) 

Low-level laser therapy (LLLT) is a treatment strat- 
egy which uses a single wavelength light source. La- 
ser radiation and monochromatic light may alter cell 
and tissue function. '^''^ Many authors have reported 
significant pain reduction in a number of conditions 
such as rheumatoid arthritis, fibromyalgia, post- 
operative pain, headache, nervous system diseases, 
myofascial pain syndrome, chronic neck pain, and 
low back pain as a result of laser apphcation. ' 

Clinical studies of the effects of LLLT on injured 
nerves have revealed an increase in nerve function 
and improved capacity for myelin production. LLLT 
has also been shovra to be effective for promoting 
axonal growth in injured nerves in animal 
models.'**'^''^^'^^ 

Here we review papers available about the effect 
of low-level lasers on trigeminal neuralgia. An on- 
line search of PubMed, Scopus, Science Direct, Inter 
science, and Iran Medex using key words "trigemi- 
nal neuralgia" and "low-level laser" fi-om 1986 until 
July 2011 was performed. Studies with methods not 
including the exact details of laser therapy were ex- 
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eluded from the review. 
Review of Articles 

In one study, 18 outpatients suffering severe post- 
herpetic neuralgia (PHN) were exposed to low- 
power helium-neon (He-Ne) laser.^^ The investiga- 
tors used four-grade estimation, visual analog scale 
(VAS), and modified McGill pain questionnaire (m- 
MPQ) after every 10 of 50 irradiations to determine 
efficacy of treatment. Results showed that repeated 
irradiation with low-power He-Ne laser is an effec- 
tive and safe therapy for post-herpetic neuralgia 
(PHN).^^ 

In another study by lijima et al,^^ 36 patients suf- 
fering from PHN were exposed to low-power He-Ne 
laser 2 or 3 times a week. The results showed that 
the efficacy of the laser at the end of 20 trials was 
88.9%, and the degree of pain relief was 55.3%. 

Walker^'' used low power He-Ne laser (1 mW, 
632.5 nm, 20 Hz) in patients with chronic pain. He 
treated 26 patients with trigeminal neuralgia, post- 
herpetic neuralgia, sciatica, and osteoarthritis. He 
irradiated the affected sites 30 to 90 seconds three 
days per week for 10 consecutive weeks. Nineteen 
patients revealed significant reduction in frequency 
and also intensity of their pain after the treatment 
duration.^* 

In another study. Walker et al. exposed the patients 
with the history of TN with He-Ne laser (1 mW, 
632.5 nm, 20 Hz) in a double blind study. Duration 
of exposure for each site was 20 seconds for skin 
overlying peripheral nerves and painful facial areas. 
The control group received no irradiation with a la- 
ser apparatus identical to the laser group. Both 
groups received irradiation three times a week for 
ten weeks. Laser therapy was associated with sig- 
nificant reduction in the intensity and frequency of 

• 24 

pam. 

Eckedral designed a double-blind, placebo con- 
trolled study to investigate effectiveness of low-level 
laser therapy (LLLT) on TN in Denmark. Sixteen 
patients suffering from TN were radiated with laser 
for 5 weeks (830 nm, 30 mW) and compared with 14 
patients as control group. After one year follow-up 
they got to the point that LLLT is an effective me- 
thod and an excellent supplement to conventional 
methods for TN therapy.^^ 

Moore et al.^'^ performed a double-blind cross-over 
trial of low-level laser therapy (LLLT) in treatment 
of established PHN of at least 6 months duration 
with no response to conventional methods of treat- 
ment. Patients were treated with a gallium alumin- 
ium arsenide (GaAlAs) diode-laser (830 nm: 



60m W). Results demonstrated a significant reduction 
in the intensity and distribution of pain (74% of pa- 
tients) due to a course of LLLT (4 consecutive laser 
treatments). 

Samosiuk et al.^' divided 137 patients with typical 
TN in 4 groups. Thirty patients (Gl) received EHF 
therapy (extremely high frequency puncture), 30 pa- 
tients exposed to laser (G2), 67 patients treated with 
combination of laser and EHF -puncture (G3), 10 
patients were in control group received physiother- 
apy. All patients were given carbamazepine. Best 
results were given from G3 which 31% of cases 
could stop carbamazepine and the rest of them could 
reduce its dose by 50-70%. 

Vernon and Hasbun reported a 61 -year-old female 
with TN. They treated her with GaAlAs diode-laser 
(808 nm, 200mW) with protocol of every day irra- 
diation with two days interval after each five day. 
Total of 20 sessions of exposure performed. The pa- 
tient reported no pain at the 12* session.^" 

Kemmotsu et al^' evaluated the efficacy of low - 
level laser in 63 patients with PHN. They used 
GaAlAs laser (830 nm, 60 mW continuous wave) as 
LLLT system. The immediate effect after the initial 
LLLT was very good and good in 26 and 30 patients, 
respectively. The long term effect after completion 
of exposure period resulted in no pain in 12 cases 
and slight pain in 46 patients. In this study, no com- 
plications and side effects was reported. 

Kim et al^^ used He-Ne, GaAlAs and CO2 laser in 
patients suffering from trigeminal neuralgia. Twenty 
five patients divided in two groups: one group 
treated with low-level laser therapy and another 
group freated with laser and medication. Visual ana- 
logue scale showed that compared with the com- 
bined therapy, the laser therapy alone cause more 
pain rehef 

Mann et al.^^ investigated the efficacy of combi- 
laser in 50 patients with PHN. In each patient the 
laser therapy was given for 15 days with the period 
of 5 minutes and 6 seconds exposure for each ap- 
pointment. The therapeutic effect of the laser was 
evaluated after 5"' and 10* and 15* day with visual 
analogue scale (VAS). Patients started responding 
after third day and after completion of therapy, 43 
out of 50 showed great relief (76-100%), four cases 
showed good rehef (51-75%), two cases with fair 
relief (26-50%) and one case with poor relief (1- 
25%)." 

Romaniello et al.^'' reported that because of high 
density of receptors in the facial skin and short dis- 
tances of conductions in comparison with limb ex- 
tremities, laser evoked potential (LEP) recordings 
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after trigeminal stimulation are easier and quicker. 
They represented that oral mucosa, upper lip, skin of 
supra-orbital region, chin and temples are sensitive 
areas to laser irradiation. 

In contrast to most studies, another study revealed 
that between laser and placebo irradiation groups 
there was not any statistically significant difference 
according to the analgesic effect.^^ 

Discussion 

However few studies have been performed on effect 
of low -level laser therapy on trigeminal neuralgia, 
regarding the results of the most studies and the pain 
relief effect of laser on chronic pains, it seems that 
laser therapy could be an appropriate substitute for 
current treatments in which side effects are really 
annoying for the patient. 

Among Studies, two studies by Ijima et aP^'^^ used 
He-Ne laser which resulted in favorable reduction in 
PHN after both 20 and 50 sessions. Walker found 
that He-Ne laser was effective in patients with 
trigeminal neuralgia, post-herpetic neuralgia, sciat- 
ica, and osteoarthritis after 30 sessions of 
irradiation.^'' In addition, in another study He-Ne 
laser was used in treatment of TN with wavelength 
of 632.5 nm and power of 1 mW for 30 sessions and 
found it useful after one-year follow up.^"* 

In the mentioned studies, each point had received 6 
to 10 J in chronic forms and 3 to 6 J in acute ones. 
Laser had been radiated in various points: trigger 
points, nerve pass out of bone, and also acupuncture 
points. No study has been performed to compare dif- 
ferent points of radiation. Simunovic believes that 
He-Ne laser is the most proper laser for TN and ra- 
diation in trigger points is more effective than any 
other points.^* 

Effectiveness of LLLT in resistant PHN was also 
found. In that study, they used GaAlAs with wave- 
length of 830 nm and power of 60mW. They reached 
favorable results after 4 sessions which is less than 
treatment with He-Ne laser.^^ Kemmotsu et aP' also 
used GaALAs and irradiated laser for 36 sessions on 
average and demonstrated good long-term results in 
resistant PHN cases. Vernon and Hasbun^° used 
GaAlAs laser to treat a patient with TN. They foimd 
LLLT very effective in pain relief after 12 sessions. 
However, they completed 20 sessions of irradiation. 
Mann et aP^ also reported great pain relief after 15 
radiation sessions with combi-laser (lOOOHz and 
12x70 watts). In addition, Mittal et al^^ used combi- 
laser (5000 Hz and 8 J/cm^) forl6 sessions and dem- 
onstrated the same results. 

Different mechanisms have been considered for 



the pain attenuation of the low-level lasers include 
effect on prostaglandin (PG) synthesis, increase in 
the change of PG type G and PG type H2 into PG 
type I2, increase in beta-endorphins level in CSF, 
increase in glucocorticoids urinary secretion (gluco- 
corticoids are beta-endorphin synthesis inhibitor), 
increase in pain threshold in nerve fibers, increase in 
serotonin urinary secretion, decrease in histamine 
and serotonin secretion, decrease in bradykinin syn- 
thesis (pain inducer substance), change in norepi- 
nephrine and epinephrine activity, increase in ATP 
production, increase in local microcirculation, lymph 
node circulation enhancement and edema decline.^^" 

40 

Also, LLLT can modulate inflammatory pain by 
reducing levels of biochemical markers (PGE2, 
mRNA Cox 2, IL-ip, TNF-a), neutrophil cell influx, 
oxidative stress, and formation of edema and hemor- 
rhage in a dose-dependent manner.^^ '*' 

It should be mentioned that distinguishing neural- 
gia from other chronic pains such as atypical facial 
pain plays an important role in effectiveness of 
treatment. 

Briefly, however, studies about low-level laser 
therapy on trigeminal neuralgia are various accord- 
ing to numbers of sessions and wavelengths and du- 
ration of irradiations, most of them demonstrated 
effectiveness of laser therapy in pain relief A study 
is recommended for comparison of different methods 
for finding the most effective properties of laser 
therapy on trigeminal neuralgia. 

Conclusion 

The studies revealed that low-level laser therapy 
could be considered in treatment of trigeminal neu- 
ralgia. Laser causes pain relief without any side ef- 
fects. It could be helpful especially in patients suffer- 
ing from neuralgia tolerated to drug therapy. It 
should be mentioned that distinguishing neuralgia 
from other chronic pain such as atypical facial pains 
is important in effectiveness of treatment. 
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